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RECON INVESTIGATION
DAYTON THERMAL PRODUCTS DIVISION
DAYTON, OHIO

ACUSTAR, INC.
CHRYSLER MOTORS CORPORATION

1 INTRODUCTION

John Mathes & Associates, Inc., (Mathes) is conducting a
site investigation at the Acustar, Inc., (Acustar) Dayton Thermal
Products Division Plant located at 1600 Webster Street, Dayton,
Ohio (Figure 1, Appendix A). This investigation is ongoing and

has consisted of the following activities to date:

e review of work conducted by previous consultants
(INTRON Laboratories and Miami Geological Services,

Inc.);

e evaluation of soil conditions existing in the
vicinity of structures removed as part of fast-
track expansion and construction activities,

including:

- sewer lines;

- miscellaneous underground process pipelines;
- process sumps;

- nonhazardous waste storage pad;

- oil/water separator (removed);

- trichloroethane (TCA) tank (removed);

- flux mix room;

- barrel storage area (new products); and

- battery storage area.

e evaluation of soil conditions in areas to be
excavated as part of the fast-track expansion and
construction activities:

- strip foundation area (outline of new portion of
the building);

-~ column pier locations; and

- adjacent paved surfaces.

® evaluation of soil remaining in place in selected
areas that may be excavated as part of the fast-
track expansion and construction activities (the
clay in the footprint of the new building and
adjacent new pavement areas);

06/91/408C63(423023)1



e evaluation of soils stockpiled on-site for disposal
purposes;

e evaluation of concrete slabs in contact with soil;

e on-site remediation of soils excavated from the
footprint of the new building identified as having
low levels of total petroleum hydrocarbons (TPH),
and selected VOCs (trichloroethene,
1,1,1-trichloroethane, tetrachloroethene, 1,1-
dichloroethene, 1,1-dichloroethane, and total [cis-
and trans-] 1,2-dichloroethene) ; and

e documentation of conditions.

During excavation of soil in the footprint of the new
building, a small amount of oily material was observed seeping
from the east foundation of Building 40B. The amount of impacted
soil was estimated to be less than 100 cubic yards. The soil was
sampled and analyzed. Results indicated that the likely source
of the contaminant was the freon degreasing operation located
immediately west of the wall of Building 40B. Soils affected by
this oily material were excavated and subsequently incinerated.
Confirmational testing in the footprint of the new building was
conducted to evaluate the extent of contaminated soils that
required excavation.

Mathes developed a soil gas sampling plan to evaluate the
area within Building 40B that may have been affected by
additional releases of solvents from past and ongoing plant
operations. Subsequently, the investigation was expanded to
include the area of the footprint of the new building and a site-
wide reconnaissance evaluation.

Mathes conducted the soil gas and groundwater headspace gas
investigation at the plant from April 2 through 21, 1991. One
hundred sixty-seven soil gas samples, 28 groundwater headspace
samples, and 17 duplicate samples were collected and analyzed
using Mathes’ RECON®™ soil gas van and equipment for the purpose
of identifying and characterizing areas impacted by chlorinated

solvents.

06/91/408C63(423023) 1
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2 BACKGROUND INFORMATION

2.1 Site History

Acustar currently operates the Dayton Thermal Products Plant
at 1600 Webster Street, Dayton, Ohio. A portion of this plant,
known as the 01d Maxwell Complex, formerly consisted of several
buildings. The 01d Maxwell Complex was recently demolished to
make space for a new building.

There is no definitive history of operations conducted in
the 01d Maxwell Complex over the years. The following
information was compiled from old plant layouts, memorabilia, and

recollections of retired and high seniority employees:

e Building 3 was built circa 1907;

e the majority of these buildings were built prior to
1920;

e Maxwell cars were assembled in Building 3;

e Chrysler bought the plant in 1936, furnaces and
commercial air conditioning units were manufactured

there;

¢ during World War II, the plant was used for
manufacturing furnaces, gun parts, and bomb
shackles for the U.S. Department of the Army;

e after World War II, furnace and commercial air
conditioning units were fabricated (light
machining, welding, soldering, spot welding,
cleaning, painting, and assembly);

e in the early 1960s, aluminum and copper tube
forming operations took place in the area, as well
as engineering model shops and government work
consisting of ammunition rack assembly and storage;

¢ due to the age and generally poor condition of the
building, most production was moved out in the mid-
1960s and 1970s and thereafter the building was
increasingly used for storage; and

e by the late 1980s, the building had deteriorated

and was declared to be off 1limits for plant
personnel.

06/91/408C63 (423023)1



2.1.1 Reason for the New Building

Union and management personnel cooperated in signhing a
bargaining agreement that permits specifically designated new
work to come to the Dayton plant under a more competitive wage
scale. This agreement allows the plant to secure new work and
provide additional employment opportunities in the Dayton area.

New work secured under this agreement is referred to as
"plant II." Both union and management personnel believe it is
important to separate the new work facilities from the rest of
the plant. The new Building 59 is designated as "Plant II."

Both the city of Dayton and the state of Ohio have
recognized the importance of bringing new employment
opportunities to this area. Both governments have participated

financially as follows:

e the state of Ohio has funded the plant in the
amount of $500,000 as a contribution to demolish
the old structures that are being removed for the
new building;

e the city of Dayton has granted a 10-year tax
abatement on the new building and equipment.

2.1.2 New Business Construction Schedule

The Dayton plant has been successful in obtaining four new
contracts for production in-Building 59. Equipment for these new
contracts will start arriving in September 1991. The new
building schedule has been extremely tight, and this
investigation and remed@ation to date have not impeded progress.
Foundation work for the new building was completed on February 7,
1991, and structural steel arrived for erection on February 19,
1991. A contract has been let for the General Contractor as a
fast-track construction job with August 30, 1991, as the
completion target date. This date is critical because new
equipment for the building will start arriving in September 1991.

06/91/408C63(423023)1
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2.2 Hydrogeologic Setting

The hydrogeologic setting of the area consists of two to
four feet of disturbed native soil (clay) underlain by very thick
and continuous calcareous sand and gravel deposits. The highly
permeable sands and gravel fill a preglacial valley eroded into
the underlying bedrock. According to the Groundwater Resources
Map of Montgomery County (Schmidt, 1986), the Acustar facility
overlies a portion of the Great Miami River aquifer that can
potentially yield in excess of 1,000 gallons per minute of water
to a properly constructed well. The Great Miami River aquifer is
a designated sole source aquifer. The Acustar site 1is not
included in the city of Dayton’s Well Field Protection Overlay
District or One Year Capture Boundary. A literature review
(Spieker, 1968 and Norris and Spieker, 1966) indicates
groundwater flow in the vicinity of the plant is to the south
with a gradient of about 5-10 feet per mile. Groundwater levels
may fluctuate 5-15 feet per year, generally rising in the winter
and spring and falling in the summer and fall. The glacial
outwash may be separated into several distinct hydrogeological
units by thin (2-15 feet thick) layers or lenses of till (clay)
in the immediate vicinity of the plant.

2.3 On-Site Activities

Air and soil monitoring was scheduled as part of the
demolition process. Lockwood, Jones and Beals, Inc., Kettering,
Ohio, is the architectural firm in charge of construction of the
new building. They -initially contracted INTRON Laboratories,
(INTRON) Kettering, Ohio, to conduct air monitoring for asbestos.
INTRON was later asked to monitor the soil uncovered during the

06/91/408C63(423023)1
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demolition process. INTRON subsequently retained Miami
Geological Services, Inc., to collect soil samples at the

demolition site and provide ongoing soil monitoring as additional

soil was exposed.
Mathes began site activities on November 16, 1990. A

Sampling and Analysis Plan was prepared to address all phases of

field activities including:

e evaluation of soil conditions existing in the
vicinity of structures removed as part of fast-
track expansion and construction activities,

including:

- sewer lines;

- miscellaneous underground process pipelines;
- Pprocess sumps;

- nonhazardous waste storage pad;

- oil/water separator (removed);

- trichloroethane (TCA) tank (removed);

- flux mix room;

- barrel storage area (new products); and

- Dbattery storage area.

e evaluation of soil conditions in areas to be
excavated as part of the ongoing fast-track
expansion construction activities:

- strip foundation area (outline of new portion of
the building);

- column pier locations; and

- adjacent paved surfaces.

e evaluation of soil remaining in place in selected
areas that may be excavated as part of the fast-
track expansion and construction activities (the
clay in the footprint of the new building and
adjacent new pavement areas);

e evaluation of soils stockpiled on site for disposal
purposes;

e evaluation of slabs of concrete in contact with
soil;

e procedures to be used to evaluate structures (such
as sewer and process 1lines, sumps, etc.) for
disposal;

06/91/408C63(423023)1



e procedures for sampling and analysis of various
types of materials; and

e documentation of conditions.

During excavation of soil in the footprint of the new
building, a small amount of o0ily material was observed seeping
from the foundation of Building 40B. The material was sampled
and analyzed. Results indicated the likely source of material
was the freon degreasing operation located immediately west of
the wall of Building 40B. Soil affected by this oily material
was excavated and subsequently incinerated. Confirmational
testing was conducted to evaluate the extent of contaminated
soils that required excavation.

Mathes developed a soil gas sampling plan to evaluate the
area within Building 40B. Subsequently, the investigation was
expanded to include the area of the footprint of the new building
and a site-wide reconnaissance evaluation.

Mathes conducted the soil gas and groundwater headspace gas
investigation at the Dayton plant from April 2 through 21, 1991.
One hundred sixty-seven so0il gas samples, 28 groundwater
headspace samples, and 17 duplicate samples (nine soil gas and
eight groundwater headspace) were collected and analyzed using
Mathes’ RECON soil gas van and equipment. The purpose was to
identify and characterize areas impacted by chlorinated solvents.
In addition, 23 groundwater samples were collected using the
RECON System and submitted for volatile organic compound (VOC)
analysis by the U. S. Environmental Protection Agency’s (USEPA’s)
Test Methods for Evaluating Solid Waste, SW-846 Method 8240,

Third Edition.

06/91/408C63(423023)1



3 SUMMARY OF PROCEDURES, INVESTIGATION RESULTS, AND LIMITS
OF THE INVESTIGATION

3.1 Procedures

3.1.1 Probe Hole Advancement

Where access was available to the RECON van, a hydraulic
probe unit was used to drive and withdraw the soil gas sampling
probes. A hydraulic hammer was used where necessary to assist in
driving probes through concrete and asphalt, unusually hard soil,
and gravelly material. A manual hammer was used in areas within
the Dayton plant where access was limited by process equipment.
The probes consisted of three-foot lengths of 0.75-inch-diameter,
threaded steel pipes with detachable drive points.

Soil gas and groundwater samples were collected by driving
the probes to depths ranging from 1-31 feet below the ground
surface. In the area of Buildings 40A and 40B, soil gas samples
were generally collected at 0-1, 3-4, and 6-7 feet below the
floor of the building. 1In three areas of Buildings 40A and 40B
(G-1, G-10, and J-7), soil gas samples were collected at 8-10 and
19-20 feet below the floor, and groundwater samples were
collected at 24-25 feet below the floor. Outside the building,
soil gas samples were generally collected at 9-10 and 19-20 feet
below the surface, and groundwater samples were collected at
24-25 feet below the surface. Additional groundwater samples
were collected at 30-31 feet below the surface at four other
locations (PH-04, PL-24, LW-1, and LW-3). Sampling depths are
listed in Table 1 (Appendix B).

06/91/408C63(423023)1
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3.1.2 Soil Gas Sampling and Analysis

Oonce the probe was driven to the desired depth, the probe
was withdrawn approximately one foot to create an annular space
from which to collect a representative sample of soil gas. The
aboveground ends of the probes were fitted with a nipple cap and
a length of Tygon tubing leading to a gas collection bulb fitted
with Teflon stopcocks at both ends. A separate piece of Tygon
tubing was then connected to the opposite end of the sampling
bulb and connected to a vacuum pump. One to five liters of air
was evacuated from the sample train using the vacuum pump. The
sample was then collected in the bulb and both stopcocks were
closed simultaneously.

A Hewlett-Packard Model 5890As Series 2 gas chromatograph
was used to analyze soil gas samples. Compound separation and
detection were performed using a 30-meter, wide-bore DB-624
volatile organics column and a flame-ionization detector.

Each soil gas sample was injected directly into the gas
chromatograph. The analysis was performed isothermally at 75°C
with a total analysis time of eight minutes.

Concentration measurements were performed using an external
standard calibration. Known concentrations of 1,1~
dichloroethene, trans-1,2-dichloroethene, cis-1,2-dichloroethene,
1,1,1-trichlorocethane, trichloroethene, and tetrachloroethene in
a calibration gas mixture were injected into the gas
chromatograph. Compound peak area versus standard concentration

was used to calculate compound concentration in the sample.

3.1.3 Groundwater Sampling and Analysis

Twenty-eight groundwater samples were collected from
locations at depths 24-31 feet below ground surface as shown in

Figure 17 (Appendix A) and subjected to headspace analysis. A

06/91/408C63(423023)1
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depth of 24-25 feet below the surface is presumed to correspond.

with the upper portion of the water table. Eight duplicate
groundwater headspace samples were collected and analyzed.

The RECON van’s hydraulic probe also was used to drive and
withdraw the groundwater sampling probes. The probes consisted
of three-foot lengths of 0.75-inch-diameter, threaded steel pipes
with detachable drive points. After the probe was inserted into
the groundwater (at depths greater than about 24 feet below the
surface), the probe was withdrawn approximately 1 foot to create
an annular space from which to collect a representative sample.
A section of polyethylene tubing was inserted through the probe
into the groundwater. The aboveground end of the tubing was
connected to a vacuum pump. A vacuum was pulled until water
reached the vacuum pump. The pump was then turned off, the
tubing was disconnected from the pump, and a portion of the water
in the tubing was drained into a 40 milliliter (ml) glass
volatile organic analysis (VOA) vial until it was about one-half
full. The vial was sealed with a Teflon-lined septum screw cap

and was given to the gas chromatograph technician for on-site

analysis.
The headspace above groundwater samples was analyzed for
1,1-dichloroethene, trans-1,2-dichloroethene, cis-1,2-

dichloroethene, 1,1,1-trichloroethane, trichloroethene, and
tetrachloroethene by USEPA SW-846 Method 8015. The samples were
analyzed in the field using a Hewlett-Packard Model 65890-A
Series 2 gas chromatograph located inside the soil gas van.
Each sample vial was shaken for one to two minutes to
equilibrate the volatile components between the liquid and the
air in the vial. The sanmple was then allowed to rest for one
minute. An aliquot of up to 200 micrograms of the headspace was
collected by inserting a syringe through the septum of the vial
and pulling the headspace sample into the syringe. The sample
was then injected into the gas chromatograph. The analysis was
performed isothermally at 75°C for a total analysis time of

8 minutes.

06/91/408C63 (423023)1
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3.1.4 Quality Assurance/Quality Control

Quality assurance/quality control (QA/QC) is an essential
part of an analytical test methodology. It is used to increase
the confidence in the analytical results and to evaluate the
reproducibility of the data.

For this investigation, the detection 1limits for the
chlorinated volatile organic analyses were established as
1 microgram per liter (ug/L). The detection limit is the lowest
concentration of a compound that can be practicably measured
relative to the calibration standard. Detection limits are a
function of the injection volume as well as detector sensitivity.
The detection 1limit is calculated from the current response
factor, the sample size, and the estimated peak area that would
have been detected under the given conditions.

The gas chromatograph was calibrated wusing a known
concentration of each of the six compounds of interest at the
beginning of the day, before analysis of any samples, and once
about mid-day. The USEPA recommends instrument calibration to be
performed at least once every 12 hours. The calibration helps to
evaluate the operating conditions of the gas chromatograph.

Concentration measurements were performed using an external
standard calibration. Known concentrations of 1,1-
dichloroethene, trans-1,2-dichloroethene, cis-1,2-dichloroethene,
1,1,1-trichloroethane, trichloroethene, and tetrachloroethene in
a calibration gas mixture were injected into the gas
chromatograph. Compound peak area versus standard concentration
was used to calculate sample concentration. |

An ambient air sample is analyzed as a means of indicating
that sample carry-over has not occurred. If sample carry-over
has occurred, the concentration detected in the ambient air blank
can be subtracted from any of the subsequent samples containing
that compound.

A duplicate sample, which is a second volume of air
collected from the same sample location, is analyzed once every
20 samples, or at least once daily for each investigation.

06/91/408C63(423023)1
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Seventeen duplicate samples were collected (nine at soil gas
sample locations, and eight at groundwater headspace analysis
locations) for this survey. Duplicates are used to evaluate the
reproducibility of the analytical data. The analytical results
for duplicate samples collected at locations selected were

similar.

3.2 Results

A complete listing of analytical results is presented in
Table 1 (Appendix B). Analytical results are discussed below for
the area investigated in Buildings 40A and 40B and site-wide
reconnaissance. The data are discussed below by location and
compound.

In general, the presence of various chlorinated compounds in

soil gas and groundwater headspace was ubiquitous.

3.2.1 Building 40A and Building 40B

3.2.1.1 Trichloroethene
(Figures 2, 3, and 4, Appendix A)

Trichloroethene was detected in the eastern portion of the
building (bays K, J, and I). Concentrations were generally
highest near the freon degreésing operation (bay K-5) and bays
K-8, J-4, J-6, I-5, and I-6. With the exception of an elevated
level of trichloroethene in samples from bay G-8, the extent of
elevated levels of triqh%oroethene from this area appears to be
limited to the eastern portion of Buildings 40A and 40B.

06/91/408C63 (423023)1
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3.2.1.2 1,1,1-Trichloroethane
(Figures 5, 6, and 7, Appendix A)

1,1,1-Trichloroethane was detected in the eastern portion of
the building (bays G, H, I, J, and K). Concentrations were
generally highest near the 1,1,1-trichloroethane degreasing
operation in bay H-12, the freon degreasing operation in bay
K-5, and bays K-8, J-4, J-6, I-5, I-6, and I-7. With the
exception of an elevated 1level of 1,1,1-trichloroethane 1in
samples from bay G-12, the extent of elevated levels of 1,1,1-
trichloroethane from this area appears to be limited to the
eastern portion of Buildings 40A and 40B.

3.2.1.3 Tetrachloroethene
(Figures 8, 9, and 10, Appendix A)

Tetrachloroethene was detected in the central portion of the
building (bays I-3 to I-6). Concentrations were generally
highest near bays I-5, I-6, and J-6 with elevated levels also
being observed in the areas of bays I-3, I-4, and G-1 and G-8.
With the exception of an elevated level of tetrachloroethene in
samples from bay G-12, the extent of elevated 1levels of
tetrachloroethene from this area appears to be limited to the
eastern portion of Buildings 40A and 40B.

3.2.1.4 1,1-Dichloroethene

(Figures 11, 12, and 13, Appendix A)

1,1-Dichloroethene. was detected in the eastern portion of
the building (bays K, J, I, H and G). Concentrations were
generally highest near the freon degreasing operation along the
eastern wall of Building 40A (bays K-5, K-4, and K-3) and bays
K-6, K-7, K-8, J-4, J-6, 1-4, 1~-5, I-6, I-7, I-8, H-12, and G-8
and G-12. The extent of this compound has not been defined

06/91/408C63(423023)1
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laterally to the west and may extend into the western portion of
Building 40 (especially at depths greater than about 3-4 feet
below the floor of the plant).

The identification of the contaminant as 1,1-dichloroethene
is tentative, due to instrumentation limitations. It is possible
that freon compounds are contributing to the high readings due to
possible elution from the gas chromatograph at identical time
period as that exhibited by 1,1-dichloroethene in the calibration

standard.

3.2.1.5 cis-1,2-Dichloroethene
(Figures 14, 15, and 16, Appendix A)

Cis-1,2-dichloroethene was detected in the eastern portion
of the building (bays K, J, and I). Concentrations were
generally highest near bays J-6 and I-6. Similar concentrations
were observed near the freon degreasing operation (bays K-2, K-3,
K-4, and K-5) and bays K-1, K-8, K-9, J-3, J-4, I-3, I-4, and
I-5. With the exception of bay G-8, higher levels of cis-1,2-
dichloroethene appear to be limited to the eastern portion of

Buildings 40A and 40B.

3.2.1.6 trans-1,2-Dichloroethene

The compound was not detected in samples from the area

investigated in Buildings 40A & 40B.

3.2.2 Site-Wide Reconnaissance

Twenty-two probe holes were advanced and soil gas samples
were generally taken at depths of about 8-10 feet and 19-20 feet
below the surface. Sampling locations and designations are
indicated on Figure 17 (Appendix A). Analytical results are

06/91/408C63(423023)1
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detailed on Table 1 (Appendix B). Groundwater was generally
collected at 24-25 feet below the ground surface at these
locations and a headspace analysis was performed. At three
selected locations outside the buildings (PL-24, LW-1, and
PH-04), dgroundwater was collected at both 24-25 feet and
29-30 feet below the ground surface.

3.2.2.1 Trichloroethene
(Figures 18, 19, 20, and 21, Appendix A)

The highest concentrations of trichloroethene detected in
soil gas and groundwater headspace were observed in areas of
Building 40A, Building 40B, and Building 59 (new building -
Plant II). Elevated readings were also observed in the storage
area east of Building 50, and in the storage area south of
Building 40B.

Groundwater samples (Table 2, Appendix B and Figure 21,
Appendix A) had the highest levels of trichloroethene in the area
south of Building 53, Building 40A, Building 40B, Building 59,
along the eastern edge of the property, and along the southern
edge of the property. Trichloroéthene levels were more than two
orders of magnitude above the federally mandated maximum
contaminant level (MCL) of 5 micrograms per 1liter (ug/L).
Groundwater samples collected at 30-31 feet below the surface
indicated similar levels of trichloroethene, except for location
LW-3, which indicated an increase from 400 ug/L to 2,000 ug/L.

3.2.2.2 1,1,1-Trichloroethane
(Figures 22, 23, 24, and 25, Appendix A)

The highest concentrations of 1,1,1-trichloroethane detected
in soil gas and groundwater headspace were observed in areas
south of Building 53 (adjacent to the 1,1,1-trichloroethane

06/91/408C63(423023)1
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tanks), Building 40A, Building 40B, and the western portion of
Building 59. Elevated readings were also observed in the storage
area east of Building 50 and along the northeastern edge of the
property.

Groundwater samples (Table 2, Appendix B and Figure 25,
Appendix A) were observed to have elevated levels of 1,1,1-
trichloroethane in the area south of Building 53 (near the 1,1,1-
trichloroethane tanks), Building 40A, Building 40B, the western
portion of Plant II, along the eastern edge of the property, and
along the southern edge of the property. Levels of 1,1,1-
trichloroethane observed in some samples were greater than the
MCL of 200 ug/L. Groundwater samples collected at 30-31 feet

below the surface indicated similar levels.

3.2.2.3 Tetrachloroethene
(Figures 26, 27, 28, and 29, Appendix A)

The highest concentrations of tetrachloroethene detected in
soil gas and groundwater headspace were observed in areas south
of Buildiﬁg 53 (adjacent to the 1,1,1-trichloroethane tanks),
Building 40A, and Building 40B. Similar readings were also
observed in the storage area east of Building 50 and along the
northeastern edge of the property.

Groundwater samples (Table 2, Appendix B and Figqure 29,
Appendix A) were found to have elevated levels of
tetrachloroethene in areas south of Building 53 (near the 1,1,1-
trichloroethane tanks), Building 40A, Building 40B, in the
storage area east of Building 50, and along the eastern edge of
the property. Groundwa?er sanmples collected at 30-31 feet below
the surface indicated similar levels of tetrachloroethene.
Several samples had levels two orders of magnitude higher than
the MCL of 5 ug/L.
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3.2.2.4 1,1-Dichloroethene
(Figures 30, 31, 32, and 33, Appendix A)

The highest concentrations of 1,1-dichloroethene detected in
soil gas and groundwater headspace were observed in areas south
of Building 53 (adjacent to the 1,1,1-trichloroethane tanks),
Building 40A, Building 40B, and the western portion of
Building 59.

Groundwater samples (Table 2, Appendix B and Figure 33,
Appendix A) were found to have elevated 1levels of 1,1-
dichloroethene in the area south of Building 53 (near the 1,1,1-
trichloroethane tanks) and in the western portion of Building 59.
Some of the samples had levels nearly two orders of magnitude
greater than the MCL of 5 ug/L. Groundwater samples collected at
30-31 feet below the surface indicated similar levels of
1,1-dichloroethene. It should be noted that concentrations of
1,1-dichloroethene observed by the laboratory were not indicative
of levels observed by the RECON System. This may indicate that
freon compounds may be eluting from the gas chromatograph in the
RECON System at the same time as the 1,1-dichloroethene standard.
The only freon compound analyzed (trichlorofluoromethane) was not

observed at the detection limit of 5 ug/L.

3.2.2.5 cis-1,2-Dichloroethene
(Figures 34, 35, and 36, Appendix A)

The highest concentrations of cis-1,2-dichloroethene were
detected in soil gas and groundwater headspace samples from areas
of Building 40A, Building 40B, the western portion of Building
59, south of Building 53 (adjacent to the 1,1,l-trichloroethane
tanks), and the storage area east of Building 50.

Groundwater samples (Table 2, Appendix B) were observed not
to have 1levels of cis-1,2-dichloroethene above the detection

limit of 5 ug/L.
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3.2.2.6 1,1,2-Trichloroethane
(Figure 37, Appendix A)

Groundwater samples (Table 2, Appendix B and Figure 37,
Appendix A) had elevated levels of 1,1,2-trichloroethane in areas
of Building 59, south of Building 53 (adjacent to the 1,1,1-
trichloroethane tanks), and in the southeast corner of the
property. All levels were below 20 ug/L; however, the MCL for
1,1,2-trichloroethane is 5 ug/L.

3.2.2.7 trans-1,2-Dichloroethene
(Figure 38, Appendix A)

Groundwater samples (Table 2, Appendix B and Figure 38,
Appendix A) had elevated levels of trans-1,2-dichloroethene only
in the western portion of the area of Building 59. This compound
was not detected at the method detection limit of 5 ug/L for all
other areas sampled. The MCL for trans-1,2-dichloroethene is

100 ug/L.

3.2.2.8 1,1-Dichloroethane
(Figure 39, Appendix A)

Groundwater samples (Table 2, Appendix B and Figure 39,
Appendix A) had elevated levels of 1,1-dichloroethene in areas of
Building 59, south of Building 53 (adjacent to the 1,1,1-
trichloroethane tanks), the storage area east of Building 50, and
along the southern boundary of the property. This compound was
not detected at the method detection 1limit of 5 ug/L for all
other areas sampled. No MCL has been established for 1,1-

dichloroethane.
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3.2.2.9 1,2-Dichloroethane
(Figure 40, Appendix A)

Groundwater samples (Table 2, Appendix B and Figure 40,
Appendix A) had elevated levels of 1,2-dichloroethene in areas of
the western portion of Building 59 and south of Building 53
(adjacent to the 1,1,1-trichloroethane tanks). It was not
detected at the method detection limit of 5 ug/L for all other
areas sampled. The MCL for 1,2-dichloroethane is 5 ug/L.

3.3 Limitations of the Investigation

The RECON investigation is a qualitative investigation tool
and as such is a relative indicator of concentrations of targeted
compounds in the media evaluated. Results of this procedure may
be influenced by some of the factors discussed below.

A shallow water table increases the likelihood of the soil
gas vapor sample mixing with air and being diluted, thereby
making it difficult to collect a reliable and representative
sample. Thick, dense clays or very deep groundwater tables tend
to decrease concentrations of soil gas and alter relative
concentrations. Biodegradation can change both the
concentrations and the composition of the soil gas samples from
that of the material present originally. Portions of the area
investigated may have distorted results due to hydrologic and
geologic anomalies such as soils with low permeabilities, perched
water, or subsurface obstructions. Meteorological conditions,
such as barometric pressure and humidity, and soil conditions,
such as moisture, soil temperature, and soil gas temperature, may
increase or decrease thé.magnitude of survey results depending on
the combination of the variables. Lateral migration is also a
common phenomenon. This migration may be caused by soils with
low permeability or by such man-made occurrences, such as relief
or recovery wells, basements, paved areas, utility trenches, and
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areas backfilled with gravel. Due to these wide ranges of
variables associated with a soil gas survey, the results should
be considered qualitative.

Groundwater samples collected using the RECON System are
subjected to a vacuum to draw the sample to the surface.
Although the actual sample recovered from the tubing is retrieved
from the bottom of the tubing, it is not collected using standard
USEPA protocol. As such, it should be considered a minimum value
and be used to compare relative concentrations among samples
collected. Samples collected from monitoring wells in adjacent
locations monitoring the same area of the aquifer, following
standard USEPA protocol, could yield different values.
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4 SURROUNDING PROPERTIES

A survey of USEPA and Ohio Environmental Protection Agency
(OEPA) data bases (as of 1991) was completed for the following
zip code areas: 45404 in which the plant is located, and the
adjacent area 45414. The survey was conducted by Environmental
Audits. Identified sites are listed in Appendix C. Their
locations are plotted on Plate 1. The Acustar site is not
included in the printout of FINDS and Resource Conservation and
Recovery Act (RCRA) sites due to the search strategy used.

Below is a brief summary, which indicates:

¢ no sites on the National Priorities (Superfund)
List (NPL). This data base lists sites known to be
uncontrolled or abandoned waste sites identified
for priority remedial actions under the
Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA) of 1980 Program;

e 145 sites in the Facility Index System (FINDS),
which consists of any property or site that the
USEPA has investigated, reviewed, or been made
aware of in connection with any of its regulatory
programs;

e eight sites on the Comprehensive Environmental
Response, Compensation and Liability Information
System (CERCLIS) List, which is a compilation by
the USEPA of sites that it has investigated or is
currently investigating a release or threatened
release of hazardous substances pursuant to CERCLA;

® 141 sites in the RCRA Program, which identifies and
tracks hazardous waste from the point of generation
to the point of disposal. This data base is a
compilation by the USEPA of reporting facilities
that generate, store, transport, treat, or dispose
of hazardous waste;

¢ one site was present in the OPEN DUMP inventory of
facilities that do not comply with the USEPA’s
criteria for classification of Solid Waste Disposal
Facilities and Practices; and,
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®¢ eight sites were present in the Emergency Response
Notification System (ERNS), which is a national
data base used to collect information on reported
releases of o0il and hazardous substances. The data
base contains information from spill reports made
to federal agencies including the USEPA, the U.S.
Coast Guard, the National Response Center, and the
Department of Transportation.
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5 CONCEPTUAL SUBSURFACE MODEL

A conceptual subsurface model was developed based on
published information of regional characteristics of aquifers in
the vicinity of the plant and the Building 50 water supply well
boring log. This model is presented in Figure 41 (Appendix A).

Based on the results of this investigation, chlorinated VOCs
are present in the water table aquifer (5-55 feet below the
surface). Based on tests performed on split water samples from
each of the two plant wells by both Acustar and the state in
November 1989, low levels of chlorinated VOCs were detected in
the 89-foot well located in the Power House but not in the
136-foot well located in Building 40. This indicates that
chlorinated VOCs are present in the first semi-confined aquifer
(60-80 feet below the surface); however, the second semi-confined
aquifer (100-128 feet below the surface) apparently has not been
impacted. The lateral extent or the continuity of the clay
(confining) layers in the vicinity of the plant is not known.

Based on published information (Norris, et. al., 1966;
Schmidt, 1986; and Spieker, 1968), groundwater flow beneath the
plant is toward the south with a.gradient of about 5-10 feet per
mile. Water levels may fluctuate as much as 5-15 feet per year,
generally rising in the winter and spring and falling in the
summer and fall. The aquifer beneath the plant is a prolific
aquifer used as a drinking water source for the city of Dayton.
However, the Dayton Waterworks intake is located about 4 miles
northeast (upgradient) of the plant.

Water 1is generally hard (calcium bicarbonate type) with
total dissolved solids of about 400 to 450 milligrams per liter
(mg/L). Wells in the water table generally yield about
200 gallons per minute (gpm). The water table aquifer has a
specific capacity of about 25 to 50 gpm/foot of drawdown. Wells
in the deeper semi-confined zones can yield up to 3,000 gpm, and
have specific capacities of up to 120 gpm/foot of drawdown.
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6 CONCL.USTONS

The following is a summary of conclusions based on the data

presented in this report:

¢ chlorinated solvents have been released over a
period of time up to the present and apparently

from several sources;

e chlorinated solvents have been found in sediments

under the cement floor in Buildings 40A and 40B in

the following areas:

- bay K-8;

- bays K-3, K-4, and K-5 (current location of the

freon degreasing operation);

- bays H-12 (present 1location of the 1,1,1-

trichloroethane degreasing operation) and G-12;

- bay G-8;
- the central portion of Building 40B in bays
J-6, I-4, I-5, and I-6.

J-4,

e the above areas will probably continue as sources

of groundwater contamination until they are removed

or isolated;

e several other areas were identified that contain

concentrations of <chlorinated VOCs that

may

indicate potential sources of groundwater

contamination. They are:

- the southwestern portion of Building 59;
- Building 40A and Building 40B;

- the area south of Building 53 (adjacent the

1,1,1-trichloroethane tanks); and
-~ the storage area east of Building 50.

Assuming groundwater flows from north to south in the
of the plant according to published data in the Dayton area, the

following may be inferred:

e upgradient sources do not appear to

have

significantly impacted the 5-55 foot aquifer on the

plant property;

e information from the environmental audit did not

identify any obvious, potential sources
chlorinated VOCs upgradient from the plant;
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e chlorinated VOCs detected in water samples from the
upper aquifer near the plant’s southern boundary
indicate potential for off-site movement of -
contamination downgradient of the plant.
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7 RECOMMENDATIONS

Based on the information assembled during this investigation

and presented in this report, the following additional work is

recommended:
e prevent identified potential sources of
contamination from contributing additional

contamination to the aquifer;

e characterize subsurface conditions at the plant
site using established USEPA protocols; and

e evaluate risks associated with potential for
continued releases of chlorinated VOCs from the
facility to the soils and aquifer immediately below
the facility.

Current data suggests subsurface contamination originates
from both specific and non-point sources. VOCs have been
detected in both the vadose zone and groundwater.

The purpose of the first recommendation is to mitigate or
eliminate identified potential sources of additional
contamination to the aquifer. A brief outline of the work scope
recommended to accomplish this task is presented in Section 7.1

below.
The purpose of the second and third recommendations is to.

complete the assessment of subsurface conditions, and, if
appropriate, initiate a cost-effective cleanup. The objectives

of this additional work are to:

e characterize the nature and extent of risks posed
by releases of VOCs from the facility;
e evaluate potential remedial options; and

® select the most cost-effective alternative(s).

A brief outline of the work scope required to accomplish
this task is presented in Section 7.2 below.
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7.1 Source Control

7.1.1 1,1,1-Trichloroethane Tanks South of Building 53

The 1,1, 1-trichloroethane tanks currently in operation south
of Building 53 are an apparent source of contamination to the
subsurface. Current management practices should be reviewed, and
practices that allow release of chlorinated solvents to the
environment should be discontinued. The tanks, associated
piping, and containment system should be inspected and evaluated
for integrity. Corrective maintenance, if required, should be
implemented immediately. If the tanks, piping, and containment
system cannot be evaluated as intact, the system should be

removed from service.

7.1.2 Building 40B

Sediments beneath the concrete floor of Building 40B contain
chlorinated solvents and will serve as a continuing source of
contamination to the underlying aquifer. This source of
contamination should be isolated from contributing additional
contamination to the aquifer. VOCs beneath the concrete floor
should be remediated to reduce future possibility of additional
contributions of contamination.

Building 40B is an active manufacturing facility with
extensive machinery and equipment within the building. The
building 1is approximately 180 feet wide by 360 feet 1long.
Excavating the soil or extensive work within the building to
remediate the soil would appear to be impractical from a cost and
an operations standpoint. Mathes is therefore recommending
installation of a soil venting system beneath the building that
would be installed by shallow horizontal borings from the
exterior of the building. This type of system will have the
potential to reduce the movement of free product downward to
groundwater or laterally outside the building limits and reduce
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the levels of VOCs in the soils. This system also offers the
advantage of requiring only limited work to be performed inside

the building.
While the recommended system will be constructed primarily

to mitigate continued contamination of the underlying aquifer, an
unknown level of remediation of contaminated soil will be
accomplished by the soil venting system. Mathes considers
certain techniques in the application of this technology
proprietary and requests that Acustar consider this
recommendation as confidential. Only after several months of
operation will we be able to evaluate the duration required for

soil remediation.
The proposed scope of work for this phase of source control

is described below.

1. Construct Soil Venting System Below Building 40B - Install,
on approximately 40-foot centers, perforated steel casing
pipes containing a geotextile-wrapped slotted high-density
polyethylene (HDPE) soil venting pipe. Figure 42 indicates
the proposed location of the soil venting pipes. Four pipes
will be case-bored from outside the north wall of the
building, and four pipes will be case-bored from the south
wall of the building, and each will extend approximately
180 feet to the center of the building. The piping will be
installed as shallow as existing utilities will allow
(Figure 43). The depth will be determined by investigation
of known utilities exiting Building 40B, but is expected to
be in the range of 5-8 feet below the top of the concrete

floor of the building.

The pits for installation of the casing pipes will be
approximately 15 feet wide and 35 feet long. Pavement will
be sawcut at the limits of the pits in paved areas. The
excavated material will be stockpiled adjacent the
excavation for use as backfill. Excavated material that
appears to be contaminated, based on visual observations and
field instrument readings, will be stockpiled on and covered
with polyethylene sheeting. A sample will be collected from
the stockpiled soil and analyzed for VOCs to evaluate if the
soil is suitable for use as backfill. If contaminated, the
material should be tested, evaluated, and handled
appropriately.

2. Construct Inlet Venting System Inside Building 40B - Based

on existing manufacturing use and selected jointly with
Acustar, holes will be core-drilled through the concrete
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floor to allow air-flow through the soil beneath the floor
at production-isolated areas. Polyvinyl chloride (PVC)
piping will be installed and sealed within these holes and
will be extended through the building roof. It is assumed
that the piping can be extended through the roof and scaled

with a rubber boot without creating leaks. The piping
should be protected so that rain water will not enter the
soil. It is assumed that 24 one-inch diameter vent pipes

will be installed.
Install Soil Venting Blower Systems - A sealing device (cap)

will be installed over the end of each steel casing pipe.
The soil venting pipe will pass through this cap and be
extended to the surface for connection to a 350 cubic feet
per minute vacuum blower. The blower will be skid mounted
and driven by an electric motor and will contain provisions
for off-gas sampling.

Installation of Piezometers - Install five
piezometers/manometers to evaluate the volume of influence
of the blower selected.

Operate and Evaluate Initial Soil Venting System - Install

and operate an initial soil venting system consisting of one
180-foot run of extraction piping, six inlet vents, five
piezometers, and one vacuum blower to evaluate the most
cost-effective spacing of the extraction piping. The
initial system will be installed from the north end of
Building 40B, approximately 20 feet from the west side of
the building. This initial system will also serve as one of
the eight final soil venting systems. To expedite the
installation of the complete so0il venting system and to
complete construction in one mobilization, Mathes recommends
to continue with installation of the remainder of the
extraction pipes during operation of the initial system.
The order of installation of the extraction pipes will be
scheduled to first complete the piping near the west and
east sides of the building to allow adjustment of the
intermediate piping spacing based on the evaluation of the
initial system operation. Authorization for initial
operation of the soil venting system will be requested from
the Ohio Air Pollution Control Agency prior to startup of
the system. Mathes will perform initial startup of the soil
venting system after construction and operate and monitor
the system. During this four-day operation, monitoring will
be performed to evaluate the most cost-effective spacing of
the soil venting pipes.

Sampling and Analysis - During the initial four-day

operation of the soil venting system, off-gas samples will
be collected from the sample port on the vacuum blower. One
initial sample will be submitted for laboratory analysis for
VOCs. These results will be utilized to identify permitting
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requirements with the state of Ohio Air Pollution Control
Agency and to evaluate the method required for treatment of

the off-gas, if required.

7.2 Subsurface Assessment and Cleanup

Additional data is required to design and implement the most
cost-effective method(s) to remediate subsurface contamination.

Data reguired includes site-specific information concerning:

e Jlateral and vertical extent of sediments to
delineate both aquifer and semi-confining layer
boundaries;

e aquifer, vadose 2one, and semi-confining layer
properties to evaluate air flow (to design venting
systems), groundwater flow (to design groundwater
remediation systems), and ability of the semi-
confining layer to influence contaminant transport;
and

e groundwater flow (direction and velocity) in the
water table aquifer and first semi-confined
aquifer.

These data are required to evaluate and predict subsurface
movement of contaminants. Evaluation of transport mechanisms
(vapor phase; dense, non-agueous phase liquid; dissolved phase in
groundwater, etc.) requires knowledge of subsurface conditions.
Contaminant transport information is required to identify
potential on-site and off-site sources of contamination.

The initial phase of subsurface characterization should

consist of the following field activities:

¢ advance six boreholes to about 100 feet (through
base of first® "confined" saturated zone) with
construction of monitoring wells (screened
intervals to be determined) (Figure 44);

e based on the results of the six boreholes, evaluate
the need for additional information (Additional
deep boreholes may be required if subsurface
conditions are complicated and the conceptual model
cannot be fully developed.);
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e advance a minimum of six additional wells
monitoring various levels of the water table
(unconfined saturated zone);

e evaluate subsurface conditions in the soil
(sediments) in areas identified as having elevated
levels of chlorinated solvents - evaluation to
include:

- VOCs

- grain size distribution

- response testing (venting tests to measure gas
conductivity) in areas to be evaluated for
remediation (area south of building 53 near the
1,1,1-trichloroethane tanks and storage area

east of Building 50) - tests will require
additional boreholes with installed manometers;
and

e evaluate groundwater conditions and parameters in
areas identified as having elevated levels of
chlorinated solvents - evaluation to include:

-~ VOCs (additional parameters for air stripping)

-~ measure water levels (unconfined) and
piezometric surface (confined)

- flow direction and velocities

- response testing (pumping test to measure
hydraulic conductivity) in areas to be evaluated
for remediation (areas along the southern
portion of the property, Building 40B, area
south of building 53 near the 1,1,1-
trichloroethane tanks, and storage area east of
Building 50) - tests will require additional
boreholes with installed piezometers.

Field activities should be supplemented with the following

regulatory and engineering evaluations:

e evaluate cleanup standards

~ Applicable or Relevant and Appropriate
Requirements” (ARARS)

- RCRA Corrective Action levels

- Health-risk based levels;

e engineering evaluation - soil remediation
- use data from venting test to evaluate potential

to effect remediation of sediments contaminated
with chlorinated solvents:
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o evaluate technical feasibility of attaining
selected cleanup levels

o evaluate economic feasibility on conceptual
level (comparisons)

- evaluate additional data requirements (if any);

- design and cost selected system;
- evaluate permit requirements;

¢ engineering evaluation - groundwater remediation
- use data from pumping tests to evaluate
potential to affect remediation (pump and treat,
with air stripping, carbon absorption, etc.) of
groundwater contaminated with chlorinated

solvents:

o evaluate technical feasibility of attaining
selected cleanup levels

o evaluate economic feasibility on conceptual
level (comparisons);

- evaluate additional data requirements (if any);
- design and cost selected systen;

-~ evaluate permit requirements.

Once the data evaluation has been completed, the most cost-
effective remedial option(s) can be selected and implemented.
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APPENDIX A

Figures

Site Location Map

Trichloroethene Concentration (ug/L) in Soil Gas at 0 to 1 foot
Buildings 40A and 40B

Trichloroethene Concentration (ug/L) in Soil Gas at 3 to 4 feet
Buildings 40A and 40B

Trichloroethene Concentration (ug/L) in Soil Gas at 6 to 7 feet
Buildings 40A and 40B

1,1,1-Trichloroethane Concentration (ug/L) in Soil Gas at 0 to
1 foot Buildings 40A and 40B

1,1,1-Trichloroethane Concentration (ug/L) in Soil Gas at 3 to
4 feet Buildings 40A and 40B

1,1,1-Trichloroethane Concentration (ug/L) in Soil Gas at 6 to
7 feet Buildings 40A and 40B

Tetrachloroethene Concentration (ug/L) in Soil Gas at 0 to 1 foot
Buildings 40A and 40B

Tetrachloroethene Concentration (ug/L) in Soil Gas at 3 to 4 feet
Buildings 40A and 40B

Tetrachloroethene Concentration (ug/L) in Soil Gas at 6 to 7 feet
Buildings 40A and 40B

1,1-Dichloroethene Concentration (ug/L) in Soil Gas at 0 to 1 foot
Buildings 40A and 40B

1,1-Dichloroethene Concentration (ug/L) in Soil Gas at 3 to 4 feet
Buildings 40A and 40B

1,1-Dichloroethene Concentration (ug/L) in Soil Gas at 6 to 7 feet
Buildings 40A and 40B

cis-1,2-Dichloroethene Concentration (ug/L) in Soil Gas at 0 to
1 foot Buildings 40A and 40B

cis-1,2-Dichloroethene Concentration (ug/L) in Soil Gas at 3 to
4 feet Buildings 40A and 40B

cis-1,2-Dichloroethene Concentration (ug/L) in Soil Gas at 6 to
7 feet Buildings 40A and 40B

Sampling Location Designations - Dayton Thermal Products Plant
Trichloroethene Concentration (ug/L) in Soil Gas at 8 to 10 feet
Trichloroethene Concentration (ug/L) in Soil Gas at 19 to 20 feet

Trichloroethene Concentration (ug/L) in Groundwater Headspace at
24 to 25 feet
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'APPENDIX A (Continued)

Figures

21 Trichloroethene Concentration (ug/L) in Groundwater

22 1,1,1-Trichloroethane Concentration (ug/L) in Soil Gas at 8 to 10
feet

23 1,1,1-Trichloroethane Concentration (ug/L) in Soil Gas at 19 to
20 feet

24 1,1,1-Trichloroethane Concentration (ug/L) in Groundwater
Headspace at 24 to 25 feet

25 1,1,1-Trichloroethane Concentration (ug/L) in Groundwater

26 Tetrachloroethene Concentration (ug/L) in Soil Gas at 8 to 10 feet

27 Tetrachloroethene Concentration (ug/L) in Soil Gas at 19 to 20
feet

28 Tetrachloroethene Concentration (ug/L) in Groundwater Headspace at

24 to 25 feet

29 Tetrachlorocethene Concentration (ug/L) in Groundwater

30 1,1-Dichloroethene Concentration (ug/L) in Soil Gas at 8 to 10
feet

31 1,1-Dichloroethene Concentration (ug/L) in Soil Gas at 19 to 20
feet

32 1,1-Dichloroethene Concentration (ug/L) in Groundwater Headspace
at 24 to 25 feet

33 1,1-Dichloroethene Concentration (ug/L) in Groundwater

34 cis-1,2-Dichloroethene Concentration (ug/L) in Soil Gas at 8 to
10 feet

35 cis-1,2-Dichloroethene Concentration (ug/L) in Soil Gas at 19 to
20 feet

36 cis-1,2-Dichloroethene Concentration (ug/L) in Groundwater
Headspace at 24 to 25 feet

37 1,1,2-Trichloroethane Concentration (ug/L) in Groundwater

38 trans-1,2-Dichloroethene Concentration (ug/L) in Groundwater

39 1,1-Dichloroethane Concentration (ug/L) in Groundwater

40 1,2-Dichloroethane Concentration (ug/L) in Groundwater

41 Conceptual Subsurface Conditions - Dayton Thermal Products Plant
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APPENDIX A (Continued)

Figures
42 Proposed Locations for Horizontal Vapor Removal Lines in
Building 40A
43 Cross Sectional Diagram of Proposed Venting System
44 Proposed Locations of Deep Soil Test Boreholes and Initial

Monitoring Wells
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FIGURE 3

(ug/L) IN-SOIL GAS AT
3 TO 4 FEET
BUILDINGS 40A AND 40B

ACUSTAR

DAYTON, OHIO
423023
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BUILDINGS 40A AND 40B

FIGURE 16

ACUSTAR

DAYTON, OHIO
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TRICHLOROETHENE

CONCENTRATION IN SOIL GAS
(RECONSM) AT 8'= 10’ (ug/L)

FIGURE 